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TICLE: Determining the absolute age of some lepidolites by 
the rubidium-strontium method 
PERIODICAL: Referativnyy zhurnal, Geofi:zika, no. 12, 1962, 10, 
_ abstract 12481 (Byul. Komis. po opredeleniyu absol- 
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TEXT: © : fhe rubidium-strontium method of ascertaining the 


. absolute age of minerals is based on the .B ~decay of the rubidium | 
isotope with mass 87 and on the formation of the stable strontium 
isotope... lepidolites which, as a rule, contain up to 2-3% rubidium — 
are most suitable for age determination. Mass-spectrometric methods 
are being applied to determine extremely small amounts of strontium 
and rubidium. Work on determining the age of several lepidolites 
was carried out in the Laboratoriya absolyutnogo vozrasta IGYeM AN 
SSSR (Absolute age Laboratory, IGYeM, AS USSR). Rubidium was deter- 
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JAKOVLEV,G.N., CULKOV,P.M., DEDOV,V.B., KOSJAKOV,V.N., SOBOLEV, JU.P. 
The Production of Thin Layers of Plutonium, Americium, and Curiun 
he by the Method of Electric Deposition. 
| PERIODICAL Atomnaja Energija, 1, fasc. 5, 131-132 (1956) 

: Issued: 1 / 1957 aay 


Apparatus: Various types of electrolyzers were used for the investigation. The 
. Blass bowls were carefully pressed immediately on to the cathode. The platinum 
anode is arranged strictly parallel to the cathode. With a set of glass vessels 
it is possible. to obtain layers with different areas and of different shapes. 
Illustrations of electrolyzers are attached. : 
Experimental Methods: As to density of the depositions and quality of the 
layers, electrolysis of the neutral solutions furnishes compounds of trivalent 
chlorides. A mixture of 50% ethyle alcohol, 45% acetone, and 5% water was used 
as @ solvent. The most .effective method for.the production of trivalent plu- 
tonium is the chlorination of plutonium oxide by tetrachlorine carbon vapors in 
a noble gas atmosphere at from 625 to 650° C. Also the production of neutral 
solutions of Americium and Curium chloride presents no difficulties. The qual- 
itative separation of elements and the production of qualitatively fully satis- 


Sep Oe os 


~ CIA-RDP86-00513R001961910015-8 


Bae SSE: 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001961910015-8 


SS GEsn 


"APPROVED FOR RELEASE: 03/14/2001 _ 


sae eg. 


itomnaja Energi ja, i, fase. 5, 131-132 (1956) carp 2 /2 PA - 1727 


e.factory layers with & maximum density (in the case of plutonium) of 0,5 mg/cm= 
Wag Successfully carried out, 
The Electrolysis of Acid Solutions of Am, Cm, and Pu: On the occasion of electric 


5 to 10 milliampdres/cn*. On this occasion plutonium was Practically deposited 
quantitatively, and the layers of satisfactory quality attained thicknesses of 


0,3 mg/em*, the electric deposition of Americium and Curium occurred at a 
Current density of 10 tilliampéres/cm2 and a pH-value of the electrolyte of from 


solution of carbon tetrachlorine at pH = 1 and at a current density of 


40 milliampéres/on* is discussed, The above methods were repeatedly employed 
by the authors, 
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. TITLE: Development of Methods of Remote Control in Radiochemical 
’ Laborat Ties of the uSssR (Razvitiye metodov distantsionnoy 
raboty yv radiokhimicheskikh laboratoriyakh AN SSSR) 
PERIODICAL: Atomnaya energiya, 1958, Supplement 5, Pp 26° - 37 (ussR), 
ABSTRACT: All mechanisms used for remote control imitate somehow the 
_ activity of th 


Card 1 Arrangements by which only one or the other movement is 
Modern Equipment for Working with Radioactive Isotopes: Collection of Materials ‘ a 
, Moscow, Izd-vo 280 upravleniya po ispol'zovaniyu atomnoy ener pri sovete M-vo , 
1958, Vio pp. Supp lemont No 5 to periodical Atomeya energiya, Bs contains 3 articles. 
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separating different elements from each other: : 
1) precipitation 

A hice 

3 chromat ography 

Within the framework of the AS USSR intense work is carried 
out for the automation of these 3 processes. In the case of 


Operations and the special activity of each operation. During 
the chromatographic process the separation of the elements 
can be controlled only by physical characteristics, This 
represents special difficulties for practical performance, 4 
pictures of individual parts of a chromatograph are shown. 
The method of guided automatized work developed for radio- 
chemistry will Sooner or later play an important part in the 
Processing of inactive materials..There are 10 figures. 
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TITLE: Investigation of the Double Sulfates of Americiun According 
to the Absorption Spectra in the Crystals (Izucheniye dvoynykh 
sul'fatov ameritsiya po spektran pogloshcheniya v kristallakh) 


PERIODICAL: Zhurnal obshchey khimii, 1958, Vol 28, Nr jo, 
PP 2624 - 2637 (USSR) 


ABSTRACT: © In the present paper the normal sulfate and the double 
sulfate of americiun with potassium, thallium, rubidium and 
cesium were investigated. The normal sulfate as well 
as the following double sulfates of americium were 
identified: 


Am, (S04); .5H,0 KAm(S04),.2H,0 K,am(S0,),.H,0 
Tlam(SO,),.4H,0 KgAm, (S04). 
RbAm(SO,),,«4H,0 TL gdm, (S0,). 
CaAm(SO,),.4H,0 Cagam, (SO, ). 
. Card 4/3 As it is known, the double sulfates of the rare earths 
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and of the alkali metals are difficult to solve and, 

_ therefore, are of importance for the analytical chemistry 
of these elements. (According to the actinide theory, 

‘the transuranic elements are analogs of the rare earths, 


at 300, 200 and 80° K(Figs 3-11), Phase diagrams 


were taken for The synthesis B)S0)~Am,(50,),-H0 


(R=K,T1l and ib) (igs 1,2). The split of the electron 
band Amt++5930° in the crystals of the compounds tobe 
investigated was studied. The Group of electronically 
oscillating "bandgn within the range of 4500 & were 
identified which are not observed in solutions and which 
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of the above mentioned "bands" within the range of 
4500 & were investigated. There are 11 figures, 6 tables, 
and 13 references, 3 of which are Soviet. 
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PHASER : OOK EXPLOTCATION sov/2713 


_ International Conference on the Peacefy] f2e3 of Atomic Energy. 2nd, 
i Geneva, 1958 


Doklady sovetskikh uchenykh; polucheniye i primeneniye izotopov (Reports 
of Soviet Scientista; Production and Application of Isotopes) Moscow, 


Atomizdat, 1959. 388 p. (Series: its: Trudy, vol. 6) 8,000 copies 
printed, , : 


Eds, (Title page): G.V. Kurdyumov, Academician, and I.I. Novikov, Correspond- 
ing Member, USSR Academy of Sciences; Ed, (Inside book); 2Z.D. Andreyenko; 
Tech. Ed.: 2Z.D. Andreyenko, 


PURPOSE: This book is intended for scientists, eneineers, physicians, and 
biologists engaged in the production and application of atomic energy to 
peaceful uses; for professors and graduate and nongraduate students of 
higher technical schools where nuclear seience is taught; and for the 
general public interested in atomic science and technology, 


COVERAGE: This is volume 6 of a 6-volume set of reports delivered by Soviet 
scientists at the Second International Conference on the Peaceful Uses of 
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Reporte of Soviet (Cont. ) 3 sov/2712 


Atomic Energy held in Geneva from September 1 to 13, 1958. Volume 6 con- 
tains 32 reports on: 1) modern methods for the production of stable radio- 
active isotopes and their labeled compounds, 2) research results obtained 
with the aid of isotopes in the field of chemistry, metallurgy, machine 
building, and egriculture, and 3) dosimetry of tonizing radiation, Volume 
6 was edited by: $.¥, levinskiy, Candidate of Medical Sciences; V.N. 
Prusakov, Candidate of Chemical Sciences; and V.V. Sedov, Candidate of 
Medical Sciences. See Sov/2081 for titles of volumes of the set. Refer- 
ences uppesr at the end of the articles, 


TABLE OF CONTENTS: . 


1. Topchiyev, A.V. » I.T. Aladtyev, and P.s, Savtiskiy. Applications of Radio- 
active Isotopes (Report No. 2308) , 5 


2. Bochkarev, V.V., Ye.Ye. Kulish, and I.F., Tupitsin., Some Technical and 
Technological Problems of Production of" Radioactive Isotopes and Labeled 
Compounds in the USSR (Report No, 2322) 25 


3e oe eens jy and V.B. Dedov, Means of Developing Remote Control Methods 
ua Rad{ochemical Leboratories of the AN SSSR (Repart No. 2026) hh 
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DEDOV, V.B.; RYZHOV, M.N.; TRUKBLYAYEV, P.S.; _YAKOVIEV, GN, 
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AUTHORS: | Lebedev, I. A. $ Pirozhkov, S. V.3; Yakovlev, G. N; 
TITLE: Determination of the composition and pared akan! constants of 
oxalate, nitrate and sulfate Am(III) ana cm complexes by 
the. ion-exchange method. 


PERIODICAL: Radiokhimiya, v.2, no. 5, 1960, 549 - 558 


TEXT: (rrr) The article deals with a study of complex-formation of an (212) 
and Cm with oxalate-, nitrate- and sulfate- ions, using roe ion-ex- 
‘change method on the cationite. The complex-formation of pct I) in oxalate 
solutions was investigated in particular (Ref. 5: A.D. Gel'man, N.N. Mato- 
rina, A.I. Moskvin, Atomnaya energiya, 4, 1, 52, 1958). It is pointed out 
that the method.in question has received wide application in recent times 
for determining the composition and instability constants of the complex 
ions of radioactive elements. Mention is made of Ref. 6 (V. V. Fomin, 
Usp. Khim. 24,8, 1010, 1955) as outlining the calculation method for the 
various cases, The experiments were conducted on indicator quantities of 
am244 and cm242 isotopes, the concentration of which was about 102 decays/ 
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min.ml in the initial solution. A Ky-2 (KU-2) cationite was used as the 
sorbent (grain size 140 - 200 mesh). In order to determine the distribution 
coefficient of the metal, the weighed resin portion between the cationite 
and solution, was brought to equilibrium with a certain volume of the solu- 
tion, containing known concentrations of Am and Cm and ammonium salt of the 
corresponding acid. Experiments were conducted at 20 - 25°C (room temperat- 


--ure)., The effect was determined of the pH on ¢ (distribution coefficient) 


of Am’ in the absence of a complex-forming agent (%,), since the experiments 
were carried out at various pH of the solution. Table 4 gives the results 
of these determinations, indicating that with a change of the pH from 1.5 

to 4.4, 9, does not actually change. Certain experiments showed that: 

1) the change of the resin and solution ratio (b) does not affect P, a the 
effect of the resin swelling on the solution volume does not exist, 3) an 
equilibrium in the system cationite-solution under the given conditions 
(ion strength f= 0.2 - 1.5, ph 1.5 - 4.0) is reached in 3 - 4 hours. Tables 
2°- 8 and, graphs ( - ; give the experimental data on the relationship of P 
of Am (III) and. Cm Tir to the concentration of the nitrate-, sulfate- and 
oxalate ions. Y was calculated from results of the analysis according to 
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the following formula: 


0 M 
Le (1). 
I : 


ay ot = — ee Ct* x 2) 
C50, “1; apt _ ant 
7 y,k" Ktk" 


where Bis the concentration of the ammonium oxalate, ay+ activity of the 
. hydrogen ions, X' and K" - I and II constants of dissociation of oxalic acid, 
equalling 5.36 ° 1072 (Ref. 7: B.S. Darken, J. Am. Chem. ~oc., 63, 1007, 
1941) and 5.42." 1075 (Ref. 8: G. D. Pinching, R. G. Bates. J. Reseach 
Nat. Bur. Stand. 40, 405, 1948), respectively. The values of the activity 
_coefficients of the uni- and two-charge ions (7, and 72) for the oxalate so- 
lutions were taken by the authors from Ref. 9 (C.E. Crouthamel, D. S. Martin, 
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J. Am. Chem. Soc., 73, 569, 1951). The functions ¥,, Yos ¥, were calculated 
from experimental data according to formula (3), showing thé relationship \ 
of the distribution coefficient of the metal during sorption on the catio- : 
nite, to the concentration of the complex-forming agent, are connected with 

the stability constants of the complex ions: 


P= f —_ . ee ©) 
T+ i{4j? 


where ; are the general stability constants of. the complex ions, [a] - the 


-. concentration (activity) of the addend; n ~ maximum number of addends, 


bound to an ion of metal; 1; - the constants for the given systems (at con- 
stant ionic: strength and constant concentration of the exchanging cation), 
connected with the sorption of the complex cations; p - metal charge; r - 
charge of the addend. By introducing the functions: 
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the following expression is derived: 
ge ey ae 4 
_ (Py-24) + (By-29) WY? + Py? +... 


1+ 1, G+ 1 (a)? 


Since the complex formation of tri-valent cation is studied, p - r<2, 


y (7) 


then no more than two 1; should be taken, thus: NG 
; _ 
Py - 1, + (Po-15) [A} +B [A] ©... 
qo CS (8) 


1 +1, [A] + 1, (0° 
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0 
Y, ind B, o Ly) ; (9) 
kr a oS ee 
5 “1, +(-§ - 1,) 4) +... 
ae st (10) 
an = 0 
aa 1+1,@ - eS 
Pp, - 1 
C 2 2 
yee Bota, an 
Py ¥. 


Taking into account the low values of 1, and 1. it is seen that in the 
case of complex-formation with one addend, the slope of the curve of this 
relationship is equal to 1, with two about 2, with three more than 2, etc. 
Further, the stability constants of these complex ions can be calculated 
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’ from the successive calculation of the values of ¥? (by extrapolating) 
k [A] = 0, the relationship of ¥, to [A]. ‘The authors state that if the 
sorption of the complex is disrégarded as compared to the sorption of the 
free ion of metal, then in formulae (3) - (11), the values of 1, can be 
left out, and then 
pi 
yo = B, (12), vo. (13) 
1 


If the sorption of the complex cation is not disregarded, then the value of 
f2, can be computed in the following manner: the function is calculated for 
several points: 


FO vo) 1) +1 


cg * (14) 


After having found the value of o° by extrapolating the dependence $ from 
[AJ] to (A) = 0 a graph indicating the dependence of 
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a fron -—-—— 
[A] [A] 


is plotted and: its slope equaling p is found. Figures 1,2,3 and 4 show 

the establishment of the compositon of complex ions, indicating the de-~ 

pendence of logarithm Y of americium and curium on different ion complexes. 

For the calculation of the instability constants of complex ions formulae 

(8) and (10) were used, rendering the following expressions: mt 


vy = By dy = HF (15) 
and 
Pg - ‘lo 0 . ; 
Le eg ge ae (16) . 
¥4 


thus, Y, and Y, were dealt with as the average values of ¥, and Vos in 


points where they were constant. The constancy of the values of ¥, and ¥, 
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are also considered an:indication of the fact that the sorption of the 
complex ion can be disregarded as compared -to_the sorption of the free 
cation, i.e., the values of 1, and 1, can be disregarded in formula (7) 
and (8).° Table 10 is a list of the determined vallues of general anttti) 
“ana oo( ELEY Sha of the oxalate, nitrate and sulfate complexes of Am\III 


and Cm and the values of the step instability constants of the Am (rin) 
and Cn comptexes 
By 
K, =——- and Kk, => 
ee | ae Be. ND 


- recalculated for zero ionic strength, using the activity coefficients for 

» the oxalate ions, (Ref. 9) and the Davis equation. In discussing the ex- 
perimental: results the authors state that a fair amoun of corresponding 

results was obtained experimentally of the instability constants of the 
Am(C504)3 ion, using the insolubility method (Ref. 4: I. A. Lebedev. S. V. X 
Pirozhkov, B. M. Razbitnoy, G. N, Yakovlev, Radiokhimiya, 2, 3, 351, 1960) 

and ion-exchange (in both cases 6.9 + 10-9). The instability constant of 

une first Nida (AmC 204) determined by the above methods differed by a 
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factor of two (5.0 * 1077 and 1.0 -- 4075) explained by the error introduced 
- in determining the product of solubility of the americium oxalate and 

the values of which are part of this constant. A comparison of the 1it@ra- 
ture values and those obtained by the authors for the instability constants 
of nitrate complexes of tri-yalent lanthanides and actinides, point to a 
regular decrease of the complex stability with a drop in the radii of the 
central ions (Table 11). This comes from the addend (nitrate-ion) having 
large dimensions. The Somperteon of the instability constants of the same 
complex ions of Am?+ and Cm’+ shows an obvious tendency to. a weakening of 
the complex stability in curie,. as compared to americium. It is thought 
that the screening effect of the 5f-electrons is present here. There are 


‘+, 11 tables, 5 figures and 13 references: 6 Soviet~bloc and 7 non-Soviet-bloc. 


The four recent English language publications read as follows; M. Ward, 

G. A. Welch, J. Inorg. Nucl. Chem., 2, 395, 1956; G. D, Pinching, R. G. 

. Bates, J. Resee.ch. Nat. Bur. Stand., 40, 405, 1948; C, E. Crouthamel, D. S&S 
Martin, J. Am. Chem. Soc., 73, 569, 1951; Fo He Spedding, 8, Jalfe, i, Am. 
Chem..Soc. 76, 882, 1954. 
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HecroAxocty K np p = 0 


Komanencuwa 
HOH 


98-108 | 94-408" Ast 10-7 
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TITLE:. Separation of protactinium by the ion exchange 
method and properties of some protactinium compounds, 


PERIODICAL: Radiokhimiya, v.3, no.6, 1961, 760-761 


TEXT 3 ; Protactinium (Pa231) was separated from neutron- 
irradiated specimens of thorium oxide enriched with ionium (Th230), 
-The specimen weighed 6.3 g and contained 2.01 ¢ of ionium, 
Purification of the products of the reaction was carried out in 
an ion-exchange column made of Teflon and charged with Dowex-1Xx8 
resin ground to 500 mesh. Uranium, protactinium and iron 
(retained on the resin) were washed out with 250 mé of O.5N HCl + 
‘+°0.41N HF. The a-radiation of the sample was determined in an 
ionizing spectrometer in conjunction with a 50-channel a-analyzer. 
18% of the radiation was found to come from protactinium and 82% 
from uranium, which corresponds to- 99.9% Pa231 and 0.1% y232 by 
weight. Measurement of the total radiation of the hh ee showed 
it to contain 11,8 mg of protactinium and 1l pg of U2 
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The sample was further purified and the impurities (Na, Mg, Ca, 
Ba and Fe) were reduced to below 3%. Brief chemical properties 
and methods of preparation are given of protactinium oxide 

Pad, 95) hydroxide, iodate and phynylarsonate. Acknowledgments 


are expressed to S.A. Baranov, Yu.F. Rodionov and N.M. Yashin 
for assistance, There are 11 references: 3 Russian translations 
from non-Soviet-bloc publications and 8 non-Soviet-bloc. The four 
most recent English language references read as follows: 
Ref. 2: J. Golden, A.G. Maddock, J.Inorg.Nucl.Chem., v.2, 1, 46 
(1956). ae 
Ref, 4: M.L. Salutsky, K. Shaver, A. Elmlinger, M.L. Curtis, 
: J. Inorg. Nucl, Chem., v.3, 5+ 289 (1956). 
Ref. 9: K.A. Kraus, G.E. Moore, 
J. Am, Chem, Soc., v:77, 5; 1383 (1955). 
Ref.10: A.Gs Maddock, W,; Pugh, 
Jo Inorg. Nucl. Chem,, vs2, 2, 114 (1956). 
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AUTHORS: Lebedev, I.A., Yakovlev, G.N. 
7 a eed 


TITLE: The determination of the composition and stability 
constants of eyeocyentde complexes of Am‘iII 
Cm(TII) and Ce(III by an ion exchange méthod 


» PERIODICAL: Radiokhimiya, v.4, no.3, 1962, 304-308 


TEXT: Complex formation of trivalent actinides and lanthanides 
With thiocyanide ion is used for group separation of these 
_2lements, but the exact composition of these complexes and their 
stability constants are unknown, The authors studied complex 
formation of trivalent americium and curium with thiocyanide 
anions on changes in their concentration from 0.064 to 5.OM., 

' For comparison the formation of complexes of Ce(III) under the 
Same conditions was also studied. The experimental method 
consisted of the determination of the sorption of Am3+, Cm3+ and 
Ce?* on cationite KY-2 (KU-2) in ammonium or sodium form on_ the 
concentration of. thiocyanide ions is ionic fence 0.5 and 5, 
Indicator quantities of Am? 1, Cm24#2 and Ce were used, 

. Experiments at ionic force pp = 0.5 were made in ammonium 
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thiocyanide solutions with additions of ammonium penenigeats and 
at # = 5.0 in sodium thiocyanide with addition of sodium 


“perchlorate. In all cases. pH = & was maintained. It was 


found that at w-= 0.5 complex ions of the form MSCN2@* are 
present,, At » = 5.0 the type of complexes formed depended on the 


concentration of thiocyanide ions. At concentrations up to 1M 


only MSCN@* ions and at concentrations above 1M mainly ions of the 
type M(SCN)= were present. Moreover, at concentrations between 
4 and 5M the appearance of considerable quantities of complex es 
ions Am(SCN)4 and Cm (SCN) 4 was observed, while cerium did not 

form this Aen of ions, On the basis of experimental results 
stability constants for the respective compounds were calculated. 

It is concluded that the possibility of group separation of 


trivalent lanthanides and. actinides on an anionite using a 
~ concentrated thiocyanide solution is based on a substantial 
“difference in the stability constants of complex ions formed 


under these conditions, as well as on the’ formation by actinides 
negatively charged complex ions, There are 2 figures and 3 tables. 
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AUTHORS: Lebedev, I.A., Pirozhkov, S.V., Razbitnoy, V.M., 
: Yakovlev, G.N. 
TITLE: “An investigation of the decomposition of americium 


oxalate under the influence of its own a-radiation 
PERIODICAL: Radiokhimiya, v.4, no.3, 1962, 308-312 


TEXT: Radiolysis of the oxalate group in solid compounds under 

the influence of a-radiation has been studied on oxalate of 
plutonium-239. However, the composition of the gas evolved during 
the decomposition was not studied.- In the present work the 

authors investigated the decomposition of oxalate of americium-241 a 
by studies of the change in weight of the residue with time, 
accumulation of carbonate and the amount and composition of gas io 
evolved. It was found that oxalate of trivalent americium on 
standing is decomposed under the influence of its own ; 

a-radiation, passing into carbonate. The decomposition is 

completed after 15 to 20 days and after 50 to 60 days the 
composition of the residue corresponds to Am2(C03) 3-5H20. 

This decomposition is a,first order reaction with a velocity. 
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‘constant of 0,22 + 0.04 days71, The mixture of gases evolved on 
. decomposition consists of COo and CO with a prevalence of COQ. 
There are 4-figures and 2 tables. 
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AUTHORS: §- Chudinov, E.G., Yakovlev, G.N. 
: ee . 
TITLE: Photometric determination of neptunium with the aid 


of quercetin ; 
PERIODICAL: Radiokhimiya , ve4, no.3, 1962, 373-375 


TEXT: “ A new method was sought for the determination of Np*37 

in view of the difficulties encountered with the spectrophotometric 
and radiometric methods used for the determination of low 
concentrations of Np in complex mixtures. It was established 
that the fourvalent Np forms with quercetin (3,5,7,3',4'-pentaoxy- 
flavin) in’ HoQ-ethanol medium a yellow-green complex with the 
absorption maximum at 425 mp. If the solution-of quercetin is fe 
added to an acid HjG-ethanol solution of Np, the optical density ! 

of the complex gives a sharp maximum at pH = 1.6. The optical 
density did not depend greatly/on pH in the range of 3.0 to 7.0, if 
the Np solution was added to quercetin solution, The molar 
absorption coefficients for the Np compound under the conditions 


given above were 14600 and 23000 respectively. As quercetin 
_ formed complexes with many elements, Np had to be separated from 
Card 1/2 
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: any admixtures. Application of the method to. synthetic mixtures 


of Np, U and Pu containing 2.5 to 150y of Np gave a relative 
error of 6%; The time of the determination was 5 hours, 
There are 4 figures and 1 table, 
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Extraction of rhenium by pyridine bases. -Zhur,.neorg. khim. 
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_Zaytsev, A. As; Lebedev, I. o3 Pirozhkov, S. V.; Yakovlev, G. Ke 


Extractinn of technectum-from nitric acid solutions by phosphoric acid 
derivatives and trioctvlamiae v 


TOPIC TAGS: technecium extraction, organic phosphate, tributyl phosphate, triocty-| 
lamine, alkyl amine, phosphine oxide, trioctyl phosphine oxide, methylphosphonic 
acid ; 


ABSTRACT: Studies on the extraction of the short-lived radioactive {sotope Te-99 
by a variety of organic phosphates, phosphonic acfd esters and amines showed that | 
‘technecium cannot: be extracted from 0.1-4 M HNO, solutions by acidic reagents. High 

distribution coe‘fictents were obtained, however, with neutral phosphates such as 
| tri-n-octylphosphine oxide, ¢fisoamylmethyl phosphonate and tributyl phosphate, 
| and eapecially with trioctylamine, The degree of extraction was found co depend 
; on both the HNO3 concentration and the concentration of organic extractant; thus, 
‘the highest diat:ibution coefficients were obtained with 0.1 M HNO, in the case of 
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tricctylphosphine oxide and trioctylamine but with 0.5-1 M HNO, in the case of 
tributylphosphate and diisoamylmethylphosphonate. Studies on the. extraction of 
Tc by diisoamylmethylphosphonate from HNO3/NaNO3 solutions in which the pH was 
varied but the fonic strength was kept constant showed that the distribution cc- 
- efficient is independent of the pH but is proportional to the 2.2-3.2 power of 
: the diiscamylmethyl phosphonate concentration. After extraction of Tc with these 
‘ organic solvents, it can best be fsolated by extraction with ammonia; {in the case 
' of tributyl phosphate, this reextraction is difficult, which impairs the useful- 
ness of this extractant. Ovig. art. has: 6 tables, 3 figures and 1 formula. 
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. AUTHOR: Zaytsev, A. Ae; Lebedev, I. A.; Pirozhkov, &. ¥.; Yakovlev, G. N. \D 


Extraction of technec ium (VII) from alkaline solutions by pyridine deriva- 
r 


| Radiokhimiya, v. 6, no. 4, 1964, 445-448 
| 
| TOPIC TAGS: technecium extraction, uranium fission product, pyridine derivative, 


1 


neutron bombardment, distribution coefficient, alkali cation, sodium nitrate 


ABSTRACT: In a continuation cf work on the purification of radioactive technéc tum 

| (Tc-99, prepared by bombardment of molybdenum with neutrons) by extraction proce- 

i dures, the authors investigated the extraction of heptavalent Tce from alkaltne so- 

; lutions by 4 different pyridine derivatives: 2-methylpyridine, quinoline, 2,4- 

.,.j dimethylpyziding,and 2-methyl-5-ethyl-pyridine. Most attention was paid to the iast 

2, since these were found to be the most convenient to use, even though 2-methyl- 

pyridine yielded even higher distribution coefficients in most media. A study of 
the effect of the pH and the nature of the alkali cation on the distribution coe- 
fficient of Tc siowed that cptimal extraction by 2,4-dimethylpyridine and 2-methyl- 


5-ethylpyridine {s obtained from 1-3 M NaOH, and that even better extraction /2 
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possible from Li0H solutions; fi.e., the distribution coefficients decreased in the 
' order: Li> Naz K PNA? Rb? Cs. Other studies showed that the addition of Na co, 

, contributed to batter extraction of Tc, while addition of NaNO, decreased the dis- 
tribution coefficients considerably. Comparative studies on the extraction of 
some uranium fission products (Zr, Mo, Ru, Cs and Pm) by 2-methyl- d-ethylpyridine 

: £rom ammonium carbonate soluticn showed very low distribut fon coefficfents in all 
cases, indicating that a rather high degree of purification of Te can be achieved 
in this way. The Te can be {solated (reextracted) from the pyridine derivatives 
either by steam distillation of the solvent of by extraction with water or alka- 
line solution after dilution of the solvent with benzene, dichloroethane or chloro- 
form. Orig. art. has: 1 figure, 5 tables and 1 formula. 
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AUTHOR: Gureyev, Ye. S.; Kosyakov, V. N.; Yakovlev, G. N. a7 
a nese ae ieee a 2 
TITLE: Extraction of actinide elements with dialkyl phosphoric acids ood 


SOURCE: Radickhiniya, v. 6, no. 6, 1964, 655-665 


TOPIC TAGS: actinide element, uranium extraction, neptunium extraction, plutonium 
extraction, ameri:ium extraction, cerium extraction, dialkyl phosphoric acid 
ABSTRACT: ,.The object of ane work was to study the extractjon of uranium (VI), 
saptuniiee (0, pl ‘Contin (IV), americiuf'(IIi) and ee ee with dialkyl phos- 
phoric acids from nitric acid solutions and the influence on the extraction of such 
factors as the length and degree of branching of the carbon atom chain of the 
"alkyl radical, concentration of the extracting agent in the organic phase, con- 
centration and ty»e of the acid in the aqueous phase, and type of the neutral 
diluent. The natre of the dependence of the distribution coefficients of Am 
(III), Pu (IV), aid U (VI) on the concentration of the extracting agent in the 
organic phase and on the content of hydrogen ions in the aqueous phase was eluci- 
dated. It was shown that when the carbon chain of the radical in the dialkyl- 
phosphate increas2s in length, the extractability of these elements increases 
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‘slightly, ‘and that: branching of. the chain causes a decrease in the distribution 
‘coefficients. The nature of the diluent also has a pronounced effect on the ex- 
traction. Orig. ert. has: 7 figures, 5 formulas and Ll tables. 


ASSOCIATION: none. 
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“TITLE: lon-exchenge study of complex formation between trivalent am ericium and acetate 
1ons 


AN S992 Atlalen ve ahanchev 1 teknicheskov khimii. Soosazhdenive i adsorb- 


Cee te hoe gbe rds chee ape 


YPIC TAGS: cation exchange resin, complex formation, americium purification, acetate 
10on, amMerichim thermeud; minis ustuiiity constant 
ABSTRACT: The adsorption of trace quantities of Am (the Am241 radioisotope) was 
studied an che Dawe WR cation -exchinge resin 18 7 funcgon of the aeetate ton concentra- 
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extrapolating the values obtained to zero ionic strength, the thermodynamic instability 
’ consiants of the fons AmAc2* and Am(Ac) 5° sare found to be 1.2 x 10-3 and 6.4 x 1073, 
respectively The neutral con lax Am/Ac\.:may also be present io the solution, but its 


yee afinsaffictent evidence of ita existence, 
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Dirichlet problem for a region with a non~Lipshits boundary, 
Dif, trav. 1 no.811085-1098 Ag '65. (MIRA 1839) 


1, Moskovskiy fizike-tekhnicheskiy institut. 
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\Razbitnoy, V. Mes Teepe? P, 6.5 Chuburkov, Tu. Tap Yakov 


, TITLE: Production of Pu-242 and Cm-242 from neutron-irradiated hn 241 ; ap 
r i é 
SOURCE: Radiokhiatya, v. 7, no. 4, 1965, 453-061 F ; a : 


| TOPIC TAGS: plutonium, curium, americium, extraction, neutron Lrrediation 
i 


242 -cgt*2 and 
i ABSTRACT: Irradiation of Am-242 with thermal neutrons p s Pu 
lam2"3 which are Of. great interest in a number of phyektal end redlochenicel invest! 
H gations. The synthesis echene is as follows: : 
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iThe thermal neutron cross section of Am2"! is 900 barn, thus even upon short irradie 


jation with a high density thermal-neutron beam a significant amount of the above 

a, ’ lisotopes may be produced. It can be seen from the above process that the yield of - 3 ; . 
“+ | fission products {s small since they are produced mainly during fiseion of Am*""- 

ar RET pages pa the chemical processing of irradiated substances. Production of 

4 eG Pu 


y this process requires much less time than the method which uses Pur?) 3° 

starting material. The authors describe the chemical separation of put42, Cat 

‘and Am?43 from irradiated Am@"!, ‘The scheme for the chemical processing wes se- 

| lected to be such that it would produce rapid separation of the’ products. The main 

‘separation steps involved chromatographic and chemical extraction methods. Chroma- 

;tographic separation was made extremely difficult by high a-activity due to the 

" jpresence of Cm?2, Chemical processing was carried out in a shielded. area on @ 
‘special stand with remote control of all operations. The article indicates some 


‘properties of curium oxalate, potassium curtum sulfate, curium hydroxide end curius 
jcarbonate. Orig. art, has: 5 tables and 3 figures, . ; : ec 
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| AUTHOR: Babuk, V. V. (Engineer) ; Yakovlev, G. N- (Doctor of technical sciences; 7. 
_ Professor); Bernshteyn, M. L. (Doctor of technical sciences; Professor) 


“ORG: none : 

: : , \ 

TITLE: -Effect of thermomechanical treatmené of steel on wear penievance’ 
' 


SOURCE: Vestnik mashinostroyeniya, no. 7, 1966, 67-69 is 


TOPIC TAGS: low alloy steel, chromium containing steel, manganese containing steel, 
boron containing steel, high strength steel, high temperature treatment, thermo- 
mechanical treatment, steel treatment, steel wear resistance/03Kh8 steel, 47Kh8 
steel, 55KhGR steel 


ABSTRACT: Three steels were subjected to high-temperature thermomechanical treatment 
(HTMT). 03Kh8! Steel was rolléd at 950—970C with a 75% reduction and immediately 
. water or oil quenched; 47Kh8’Steel was yolled at 1100C with a reduction of 50 or 75% 
‘and also water or oil quenched; 55KhGR/&teel was rolled at 920C with a reduction of 
80%, straightened with a press,and then cooled in air. After tempering at 200C for 
1 hr (55KhGR steel-for 40 min), the steels were tested for wear resistance in friction| 
on cast iron under a specific pressure of 0.5—2.5 kg/mm? at ' speed of 2.1 m/sec. 
O3Kh8 and 47Kh8 steels were tested with intensive lubrication}! and 55KhGR steel in 


_dry friction. The test results showed that HTMT lowered the wear resistance of 
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+ O3Kh8 steel under low specific pressures, but had practically no effect under higher 
specific pressures. For 47Kh8 steel under a specific pressure of 1.4 kg/mm? and 
higher, HTMT with a reduction of 50 and 75% increased wear resistance by 10—30 
and 80-—-90%, respectively. The HTMT also increased the wear resistance of the 
S5KhGR steel by about 100—150%. The increase of the wear resistance is proportional 
to the reduction during the HTMT and its effect is more pronounced with increasing | 
specific pressure. Orig. art. has: 4 figures and 2 tables. {MS} — 
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| VY 
TITLE; Investigations of oxidation-reduction reactions of actinide elements. III. : 
Kinotics of tho reaction between uranium (IV) and’ bromate ions 4n perchlorate solutions | 
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ABSTRACT; “The mechanism of the conversion of M4* ions to Mo} or Mog* 
‘Lons in the reactiion with anion oxidants has not been well studied. The 
present study deals with the kinetics of oxidation~-reduction reactions of 
ions of actinide elements with oxygen-containing arilons. The experiments 
on the determination of the stoichiometry of the reaction were conducted 
at 25°C in 2M HC1O,. The results showed that the stoichiometric coefficient 
.of the reaction remains approximately constant within the limits of 201-203 
with a change in the ratio of initial reagent concentrations /U(1v) 7, / i 
‘[Br057, from 2.455 to 565» Evidently, the principal reaction is : 


AP BROS + 20 
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sontapanted by scaniduresls slower oxidation of U(IV) by Bro fons. ' _ 
It has been shown that the reaction governing the rate of the overall ~—_ 
process passes through two activated complexes formed under different 
equations. The reaction rate in the first route does not depend on con-- 
centration of hydrogen ions, and along the second =~ it is proportional 
to the square of the H® ion concentration. Thermodynamic values have 
_ been found cag npr the reactions of formation of each activated 
complexe The formal entropy values of these complexes have been calculateds 


Orige art. has: 10 figures. 7 tables. | (JPRS: 35,7287 
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- ABSTRACT: The presence of steady convective flows in a conducting liquid confined in 
--@ vessel heated from the bottom is shown analytically for the case when an external 
magnetic field is present. It is:assumed that the density of the liquid is a linear 

- function of. the temperature and that. the temperature gradient is constant. The steady 
flow of the liquid is defined by four sets of equations: dynamic equations, equations: 
of heat conductivity, induction equations and equations of incompressibility. These 
equations contain the following parameters: Rayleigh number, Prandtl number, magne- 
tic Reynolds number, magnetic pressure number, pressure, acceleration due to gravity, i— 
external magnetic field intensity and the projection of. velocity along the direction: 
of the gravitational force. The variables are dimensionless and are introduced as 
functions of the following: the kinematic viscosity, the characteristic linear dimen-'— 
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4 
sion, the velocity vector, the vector of Magnetic field intensity induced by the mo- 

tion of the liquid, Cartesian coordinates, coefficient of heat conductivity, specific ae 
heat, coefficient of magnetic viscosity, electrical conductivity and magnetic permea- | 

bility. Boundary conditions are assigned by assuming that the vessel is completely j; 

. filled and that its wall is a perfect conductor. A generalized solution of the prob- | _- 
lem is formulated together with the solution of the corresponding linearized steady | 
state problem. Two lemmas and five theorems are proved in the course of the analysis 
to show the presence of steady convective flows. It is concluded that analogous re- |. 
sults can be obtained if the liquid is placed in a dielectric material. Orig. art. |. 
has: 26 formulas. CM, Boren med tee, tee. Taner. aad So nae eee 
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